Purification of human leukotriene C4 synthase from dimethylsulfoxide-differentiated U937 cells.
Human leukotriene C4 (LTC4) synthase was purified > 10000-fold from dimethylsulfoxide-differentiated U937 cells. Steps included: (a) solubilization of membrane-bound LTC4 synthase from microsomal membranes by the anionic detergent taurocholate; (b) successive anion-exchange chromatography steps in the presence of taurocholate plus Triton X-100 (primary anion exchange) then taurocholate plus n-octyl glucoside (secondary anion exchange); and (c) LTC2-affinity chromatography on a matrix that was constructed by first biotinylating synthetic LTC2 then immobilizing the biotinylated LTC2 on streptavidin agarose. The purification of human LTC4 synthase was enabled by the finding that LTC4 synthase activity in preparations enriched > 500-fold was absolutely dependent on the presence in LTC4 synthase incubation mixtures of divalent cations (specifically Mg2+) and phospholipids (specifically phosphatidylcholine), and that reduced glutathione, which was required at 2-4 mM for stabilization of LTC4 synthase, irreversibly inactivated the enzyme when present at > or = 5 mM during freeze/thaw cycles. The > 10000-fold purified LTC4 synthase preparation was comprised of three polypeptides having molecular masses of 37.1, 24.5 and 18.0 kDa. An 18-kDa polypeptide in both microsomal membranes and in the LTC2-affinity purified fraction was specifically labelled by a radioiodinated LTC4 photoaffinity probe (azido 125I-LTC4). The Km values in the LTC2-affinity purified preparation for reduced glutathione and LTA4 were 1.83 mM and 19.6 microM (respectively), closely resembling the Km values in isolated human blood monocytes. The Vmax of LTC2-affinity purified LTC4 synthase was 2-4 mumol LTC4 formed .min-1 x mg-1.